Abstract-The use of eModeration (of examination scripts) can improve the efficiency of the examination moderation, while simultaneously lowering the risk of misplacing or delaying the moderation process. Despite the potential benefits of using an eModerate system in terms of optimising examination procedures, the implementation and application of such online moderation systems in the South African context is limited. Various factors could be contributing towards the resistance to the implementation and adoption of eModerate systems in higher education institutions. These factors include human factors as well as technical and organisational resistance to change. This study focuses on the human factors involved in eModeration (user experience) and attempts to answer the following research question: How can the User Experience Evaluation Framework for eModeration be utilised within the context of higher education institutions in South Africa? The research used a Design Science Research methodology, which included the design, development as well as testing of the User Experience Evaluation Framework for eModeration. This paper will report on identified issues pertaining to the User Experience Evaluation Framework for eModeration during the evaluation phase. The research was conducted at Midrand Graduate Institute (MGI), now trading as Pearson Institute of Higher Education, a private higher education institute in South Africa. The data generation methods included interviews with eModerators from different faculties within a private higher education institution. This paper makes a theoretical contribution to this area of study by identifying the problems that users might have with the implementation of the User Experience Evaluation Framework for eModeration as well as providing some insights into the user experience of eModerators.
I. INTRODUCTION
Manual paper-based moderation is still widely used at academic institutions in South Africa but the manual process poses challenges in terms of cost and time [4, 5] . An additional challenge can be found in the intensive management process associated with manual moderation. The challenges that educators at academic institutions experience with regards to paper-based moderation call for an investigation into moderation processes. "Midrand Graduate Institute (MGI), a private higher education institution (PHEI) in South Africa, reviewed their examination and moderation practices and realised" [37:1] that there was a need to revise "assessment practices and structures" [37:1] . MGI decided after the investigation to replace the paper-based moderation process with an electronic process [5] .
The role of information communication technology has changed over the years. The researcher recognised an emerging research trend and direction in the user experience of electronic moderation, which lead to an investigation of some of the challenges that educators might experience with finding, evaluating and using electronic moderation systems. Crucially, the researcher found that no user experience evaluation framework for eModeration existed at the time of this research. This work importantly addresses this lack of framework and contributes to the body of knowledge by proposing and creating a User Experience Evaluation Framework for eModeration, that can be used by educators to assess how appropriate an eModerate system is for their needs [4] , with conceivable limitations to electronic moderation including connectivity, access to the internet and bandwidth.
Within "the context of this research, electronic moderation, also referred to as eModeration, involved a process of moderating examination scripts online" [37:1] . The following definition of eModeration was used in this study: "eModeration can be defined as the electronic moderation [quality assurance/critical reading] of summative examination scripts by external moderators in a virtual learning environment called eModerate" [22:3] . Several different types of users were involved in the electronic moderation process, such as examiners, moderators and the deans of the various faculties. The deans of the faculties managed the moderation process [37] . The user experience that was investigated was that of the eModerators. This paper reflects on the issues identified by eModerators concerning the proposed User Experience Evaluation Framework for eModeration. The study used the following question: How can the User Experience Evaluation Framework for eModeration be used within the context of higher education institutions in South Africa? This question explored in this paper by first offering a literature review that focuses on the concepts, followed by a discussion about the research approach and execution, then followed by a summary and discussion of the research results and lastly the conclusion.
II. LITERATURE REVIEW Given the newness of eModeration in the South African context, "it is necessary to consider the difference between manual moderation and electronic moderation" [37:1] . After a short discussion about electronic moderation this paper will consider the relationship between electronic moderation and user experience.
A. Manual moderation and electronic moderation
The term moderation refers to the process of ensuring that internal and external verification took place, moderation further ensure that those being assessed are assessed in an "fair, valid, reliable and practicable" manner [1:7] . Moderation ensures "that the examiners or markers are making similar judgments about the learners' performance" [37:2] . The moderation task involves a process of ensuring that assessors used comparable assessment standards by reviewing a sample of learners' work that has been marked [2, 3] . Manual moderation "will normally be paper-based. When the moderation is done electronically (online) the assessments and related functionalities are made available through an electronic application" [37:2] .
The term 'eModeration process' often refers to feedback on assessments provided by the lecturer (who acts as an eModerator) to a student, using an electronic platform [3, 6, 7, 8 ]. An eModeration system provides a user interface through which the user can upload marked examination scripts electronically for moderation [4] . The marked paper-based examination scripts are scanned and uploaded on to the eModerate system. The eModerator then logs into the eModerate system and downloads the marked scripts. Using electronic assessment tools, feedback is provided in the form of comments or changed marks indicated in a different colour from that used on the originally marked script. After eModeration is complete the eModerator will upload the moderated scripts for review. The electronic moderation process is meant to speed up both the delivery of examination scripts to the moderator, as well as the return of quality assured eModerated scripts to the institution [5] . The eModeration process should limit the risk of losing scripts by making the tracking of scripts and provision of feedback easier during the moderation process. The difference between manual paperbased and eModeration is the way in which the grading of students' assessments is presented [9] .
A few researchers have published work on eModeration assessment practices [9, 10, 11] , but very little information could be found about the eModeration of examination scripts in the South African context. Given the possible benefits of using eModeration it is necessary to investigate this gap in knowledge concerning the issues that influence the user experience of eModeration systems.
In the context of this research the user who moderates examination scripts electronically and provides feedback on the assessment using an eModerate system will be referred to as the eModerator.
B. User experience and eModeration
User experience refers to how the user feels while interacting with a product: for example, a web application [12, 13, 14, 37] . User experience also includes the user's overall interaction with the system and perceptions resulting from the interaction [12, 15] . For the purpose of this paper, Hassenzahl and Tractinsky's [16] definition of 'user experience' will be used. Reference [16] adopted in [37] and in study indicates that user experience is the consequence of the following components: system (characteristics of a system), context (environment in which the user operates) and the user's internal state such as needs and motivation.
The researcher understand user experience "as a concept where the user is placed at the focal point of design and development, instead of the system alone, and is made up of usability, functionality, context, system and the user's internal state" [37:2] .
Usability includes the user's experience when interacting with the system as well as the usability of systems [14] . This study supports definitions of usability [18] that focus on how efficiently the users use the system, how fast the users learn to use the system, the extent to which the user prefer to use the system, how memorable the experience is and how often does the system produce errors [37] . The researcher subscribe to the relationship described by [19] "where usability is a component of user experience" [37:2] . This paper will not focus on "an in depth discussion of the relationship between usability and user experience" [37:2] . It is, however, important to take note that usability is an essential part of interactive systems: for example, online moderation systems.
User experience is influenced by the interaction between the following constructs: system, context and the user's internal state [20, 37] . By measuring user experience -specifically the user's internal state, the user's perceived experience of the system's "instrumental (usability) and non-instrumental (appeal) qualities associated with the design process" [37:2] -one can ascertain the extent of the impact of these qualities on the user's emotional reaction and acceptance or experience of eModeration [19, 20, 21, 22] .
The researcher mapped user experience constructs of different authors [13, 16, 17, 23, 24] against eModeration to guide the design and development of the questionnaire that was used to "determine which user experience constructs would be relevant" [37:2] to a User Experience Evaluation Framework for eModeration. Key constructs identified through the literature review, and taken into consideration in terms of eModeration user experience for this study include: system (eModeration, web applications and connection), context (eModeration in PHEI's) and user (eModerator and manager) [5] . Existing user experience frameworks focus on the purchasing of products (eCommerce) or searching for information, and not on eModeration web pages. The researcher made use of the concepts and principles used in the user experience framework of [21] and [25] to support the conceptual User Experience Evaluation Framework for eModeration. Following this, the User Experience Evaluation Framework for eModeration was then presented, designed and developed [4] . The researcher then needed to evaluate the User Experience Evaluation Framework for eModeration using eModerators working within the context of PHEIs in order to ensure that the framework will support academic processes associated with assessment practices.
III. RESEARCH APPROACH

A. Research design
The study used the Design Science Research approach. The Design Science Research approach involves following a process of six steps and different cycles: relevance, design and rigour [27, 37] . During the relevance cycle the researcher conducts a literature review as well as context analysis in order to develop a conceptual framework. The design and development cycle focuses on the development and formative evaluation of the artifact using an iterative design process. The rigour cycle focuses on the generation of design principles. The Design Science Research approach was chosen because of the guidelines that is provides to do research [26] . As an approach, Design Science Research was deemed appropriate for the design and development of a user experience evaluation framework for eModeration, because it makes use of the evaluation and iteration phases.
In order to conduct a proper evaluation of an artifact it is necessary to structure evaluation activities with corresponding evaluation criteria using the concepts of evaluation patterns associated with Design Science Research artifacts as proposed in literature review [33] . As previously mentioned, the Design Science Research process incorporates a design-evaluateconstruct-evaluate pattern as shown in Fig. 1 [33] . Some researchers suggest that the Design Science Research process should use ex ante evaluations to validate the design of the artifact and the ex post evaluations to confirm that the artifact in use is solving the problem [33, 34, 35] . The evaluation as recommended Sonnenberg and Vom Brocke [33] was adapted for the use of this study. Fig. 1 demonstrates not only the evaluation activities of the Design Science Research process (top), but also the application thereof in this study (bottom).
For the purpose of this paper attention will only paid to the design and development of the artifact during the third evaluation and iteration phase (ex post evaluation). The literature review was done during evaluation and iteration one. and was then used to identify and understand the relevance of the research problem. During the second evaluation and iteration the researcher determined "which user experience constructs would be relevant to the design and development of a user experience evaluation framework for eModeration" [4:356] . The purpose of the third evaluation and iteration phase was to determine whether the artifact met the functionalities and requirements established during design and development [30] . [34] During the third evaluation and iteration the designed User Experience Evaluation Framework for eModeration was presented to eModerators and interviews were conducted in order to refine the designed framework.
B. Research context
Midrand Graduate Institute's (MGI) eModerate system was utilised in the design and development of the initial conceptual framework. The electronic moderation system allowed users to moderate the scanned examination scripts electronically using different eAssessment tools. The eModerators downloaded the examination scripts, moderated and uploaded the moderated scripts accompanied with reports for the deans or person responsible for managing the moderation of examination scripts. Three entities were involved in the moderation process at MGI:
 the lecturers who scored the examination scripts;  the deans who arranged for the marked scripts be uploaded on to the eModerate system, who received moderators reports and who provided feedback to lecturers; and  the eModerator who moderated the marked examination scripts, and acted as an external assessor or second examiner.
C. Sampling strategy
The private higher education institution had 70 moderators, but only 30 wished to participate in the survey (evaluation and iteration two). Purposive sampling was followed to select 2 participants from each faculty. An invite was send to 3 participants in each faculty of which 2 per faculty agreed to take part in the interviews. A sample of 6 out of the 30 eModerators agreed to be participate in evaluation and iteration three where interviews were used. The eModerators based in the following faculties participated in the survey: Information Technology, Commerce, Creative Arts and Science.
D. Research strategy
A case study strategy was used to generate data, which involved collecting detailed information interviews. The structured interview was designed using open-ended questions as well as some Likert scale items. The open-ended questions were used to determine the eModerators views about the User Experience Evaluation Framework for eModeration. The qualitative data collected was useful for identifying themes because it provided a better understanding of the research problem [28, 29] . The evaluation of the User Experience Evaluation Framework for eModeration aided in validating the artifact within the context of the identified problem. The evaluation assisted within determining the relevance and applicability of such a framework, which academics could use to evaluate possible eModerate systems, for example, Moodle or google docs.
A diagrammatical representation of the designed User Experience Evaluation Framework for eModeration, together with a detailed explanation of each construct presented in a tabular format, was emailed to the interviewees before the interview along with an information sheet, see The interview was designed in such a way that the researcher could gain a deeper understanding of issues concerning user experience which might influence the adoption of eModeration and use these insights to inform e design of the framework. The structured interview was designed to determine the following:
 whether the user experience constructs identified by the survey were satisfactory for the design of the User Experience Evaluation Framework for eModeration;
 whether the identified levels (environment, eModeration requirements and user experience constructs) were adequate for measuring the user experience of eModeration;
 which of the user experience constructs, that had been identified as issues by participants, should be added or removed from the framework;
 whether the designed artifact would be easy enough to use;
 whether the framework made it possible to comprehend the essence of the modelled concepts;
 whether the framework was general enough to address a variety of problems;
 whether the framework was applicable and solved the research problem;
 whether the purpose of the constructs was clearly explained: for example, the operations or use of each element and interaction or flow between constructs;
 whether the framework was complete, by evaluating the users' satisfaction level with respect to completeness, effectiveness, satisfaction with requirements and if the problem was solved.
Various aspects need to be taken into consideration when generating evaluation criteria. The evaluation criteria to be used for the evaluation of artifacts should be independent of an artifact type in order to determine internal consistency, broad purpose and scope [31] . One set of evaluation criteria should focus on the relevance of the artifact, for example, is an artifact expected to be applicable in practice [32] . Some researchers also indicates that artifacts should be evaluated using criteria relevant to the requirements of the context in which the artifact is implemented: for example, in terms of "functionality, completeness, consistency, accuracy, performance, reliability, usability, fit with the organisation and other relevant quality attributes" [26:85] .
The feedback, comments and responses of the eModerators were used to refine the User Experience Evaluation Framework for eModeration. A thematical analysis approach was used to identify themes [36] . An initial coding structure was identified and themes emerged from the data across the subset of data. Common themes across the data were grouped together and were then defined in more detail and named accordingly. The participants had to rate the three levels indicated in the User Experience Evaluation Framework for eModeration based on the principles used for the evaluation of artifacts and frameworks namely: simplicity, generality, exactness, clarity, completeness and relevance. The following Likert scale was used: "good", "needs improvement" or "not adequate". Participants could also comment on why they, for example, indicated that a construct needed improvement.
IV. FINDINGS The following section reports on the research findings based on the interviews with eModerators. The insights that were gained during the interviews were used to refine the User Experience Evaluation Framework for eModeration.
Based on the first questions all six of the eModerators agreed that there was no need to add an extra level to the framework. Participant D indicated that: "making the model too complex might lead to confusion and slow down the process flow", while Participant F indicated that they: "would not add another level as the three levels cover all aspects of eModeration". An issue that did emerge in one of the participant's responses concerning the framework was how the word 'context' should be understood and where it should be included. To resolve the issue the researcher added more details to the evaluation criteria associated with 'context'. The evaluation criteria will allow academic institutions that are investigating eModerate systems to check whether or not the system provides the functionality required to accommodate the unique characteristics of specific module assessments: for example, theoretical versus practical modules. Table 1 reflects the qualitative feedback received from eModerators concerning whether or not other types of institutions could benefit from using the framework and if any additional users should be added to the framework. Two themes emerged from the questions posed to the interviewees concerning the environment level. The first was that the framework could be used in more than one type of institution for more than one type of purpose, not only for the moderation of examination scripts. The second theme that emerged was that IT support should be added under 'users of the system'. Letters A-F were assigned to each of the eModerators who where interviewed and used to maintain their anonymity. All six of the participants agreed that the environment level was well designed with respect to simplicity, generality, clarity and relevance. Only one participant wanted specific details to be provided under technology.
As a result IT support being added as a user with roles and responsibilities under the environment level, the participants recommended that IT support should also be added as a requirement under the eModeration requirement level. As Participant A rightfully indicated: "IT support plays a crucial role in the job of the eModeration Systems Operator". It was also suggested that in the event that an institution cannot afford an additional user, the roles and responsibilities should then be allocated to the eModeration Systems Operator.
Participants agree that the evaluation criteria discussed under the eModeration requirements level were clear and comprehensive. Under the generality of the requirements level one of the participants commented that where technology was mentioned Moodle and Google docs should possibly be removed. A decision was made not to remove Moodle and Google docs because no off-the-shelf software could be found, so the two examples that were provided should be understood as guidelines of software institutions could use perform the task of eModeration.
Lastly, the eModerators were asked to comment on the eModeration User Experience construct level, which was divided into two categories: instrumental and non-instrumental qualities. All of the participants agreed that the identified constructs were relevant, clearly explained, comprehensive and complete. One participant commented on simplicity saying that: "the entire process is simple and effective. The first solution to remote moderation I encountered that really works well and smoothly. Congratulations, this is a breakthrough for HEIs and other academic institutions in SA". Under relevance one of the participants said that the framework is: "perfect for external moderation! Very useful for internal moderation as well to keep track and record of each semester's examination results and moderation". V. CONCLUSION In conclusion, feedback from the eModerators proved to be beneficial in terms of refining the User Experience Evaluation Framework for eModeration. IT support was added as an extra user role along with its respective responsibilities, and was also added to the requirements level along with the appropriate evaluation criteria. Overall, the eModerators were satisfied with the instrumental and non-instrumental qualities and did not indicate a need to make changes to the eModeration user experience level. Therefore, it can be concluded that the evaluation of the User Experience Framework for eModeration provided useful feedback for refining the framework. ACKNOWLEDGMENT I would like to thank the participants for their time and valuable feedback. We also recognise UNISA for financial assistance.
Participant
Can the framework be used at any other institution?
A "I think the criteria could be applied to any system as both a quality assurance and user experience evaluation framework." 
